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Table 1- Analysis of soil physical and chemical testing

Colad Cu Fe Zn Mn K P i
cdl S 2SI g ! N oS
T : (mg.kg™) (%) o.c
exture EC pH 9.K9 (%)
(ds.m™
Loam 0.64 8.02 0.62 7.1 1.2 3.4 340 25 0.1 0.96
g 2 iy Jolyo Job 53 arled g of baalpad - Jga
Table 2- The climate conditions for during the growth stages Dracocephalum moldavica
Lo Jélas bod pSTas Sk Cughb, Jolas Cugb, 2Slas
Jlo olo Temperature Temperature Preci it;';ion Humidity Humidity
Year Month Minimum Maximum (rﬁm) Minimum Maximum
)] )] (%) (%)
T s 7.4 24.0 0 19 49
2020
9y 10.4 21.3 0 32 70
A Cudignd)) 15.7 28.8 0 16 54
2020- slsy3 220 385 0 11 23
2021 = : '
o 221 40.1 0 10 27
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Table 3- Analysis of vermicompost Fertilizer

Syl Colua SN owss & S N P K
EC o.c pH
(ds.m™) (%) (%)
2.1 13.3 7.1 1.87 0.73 1.39
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Chlorophyll a = (mg.g'l) = (12.7x0D.663) - (2.69x0D.645)xV/1000xW (v)
Chlorophyll b = (mg.g‘l) = (22.9x0D.645) - (4.680D.663)xV/1000xW (v)
Total chlorophyll = (mg.g'l) = (8.02x0D.663) + (20.2x0OD645)xV/1000xW (¥)
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Table 4- Analysis of variance (mean square) for studied traits elements and physiological
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Replications

0.0003 ns 0.008 ns 21.57 %% 0.11 * 0.05 ** 0.3] x*

021 *

cubls oyt

Planting dates
CuasgpaS (5239

Vermicompost

CungraS g0)9 X CublS 20,6

Planting datesx Vermicompost

0.003 ** 0.004 ns 45.01 ** 0.37 ** 012 ** 0.94 **

2:90%*

0.0009 * 0.003 ns 2.94 ns 0.01 ns 0.001 ns 0.01 ns

0.14%*

0.0001 0.011 2.47 0.02 0.01 0.03

0.05

22

Error

8.9 24 7.0 8.2 5.4

5.6
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## , % and ns is significant at the 5 and 1 percent probability level, respectively and non-significant
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Table 5- Mean comparison interactions of planting dates and vermicompost for studied traits Dracocephalum moldavica
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Planti . Vermicompost Leaf B Shoot dry weight - ary
anting date t ha'l . Phosphorus Lateral ka.ha'l weight

(tha) Nitrogen " (o5) branch (ohe (kg.har)

(%)

s 0 1.53 ef 0.211cd 12¢ 5180 fg 400 cd
5 2.40 bed 0.244 a 14 ab 7700 bc 450 bc
20 February 10 2462 0.246 152 9530 a 550 ab
i 0 1.31f 0.210 cd 12¢ 5960 d-f 380 cd
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Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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Table 6- Mean comparison of planting dates for studied traits of Dracocephalum moldavica
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Means followed by the same letters in each column are not significantly different by Duncan test at 5% probability level.
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Table 7- Mean comparison of vermicompost for studied traits Dracocephalum moldavica
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Table 8- Analysis of variance (mean square) for studied traits quantitative and qualitative yield
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Introduction
Environmental condition and appropriate planting date are the most important factors in producing optimal
yield. Different planting dates lead to adaptation of plant vegetative growth period to different temperatures,
daytime, and solar radiation. Therefore, it affects the development, production of biomass and ultimately plant
yield. The effect of environmental factors on phenological stages of the plant makes the planting date differ from
region to region and between genotypes in one region. Determining the optimal time for planting an herb is very
important and it is a major factor to achieve potential yield. Furthermore, vermicompost plays an effective role
by making available the necessary nutrients. Despite many studies on the positive effects of Vermicompost on
the growth of different plants, few studies have investigated the use of vermicompost for Dracocephalum
moldavica at different planting dates. Therefore, this experiment aimed to examine the effects of different
amounts of vermicompost on the growth, yield, and essential oil of Dracocephalum moldavica at different
planting dates.

Materials and Methods

This study was conducted byfactorial experiment based on completely randomized block design. The first
factor included different planting dates at four levels (20 February, 5 March, 20 March, and 3 April) and the
second factor included vermicompost at three levels (control and 5 and 10 t.ha™ of vermicompost). Samples
were taken from plants in the field at 50% flowering stage to measure the concentration of leaf elements and
physiological traits. At the end of the growth period, were measured the height, the number of lateral branches,
dry weights of aerial organs, and root dry weight. To measure the percentage of essential oil, were harvested
aerial organs in different treatments at the flowering stage. Analysis of data variances was performed using SAS
software version 9.1. Duncan’s Multiple Range test was used to a comparison between means at p < 0.05. It
should be noted that the results of mean comparison were only presented for the traits that the effect of
experimental factors on them was statistically significant.

Results and Discussion

The results indicated that the highest nitrogen and phosphorus content of leaves and dry weight of
Dracocephalum moldavica were obtained in a treatment of 10 t.ha™ of vermicompost. The delayed planting
changed physiological traits, including chlorophyll content and relative water content of leaves. Delayed planting
due to the higher heat and drought stress decreased root growth and thus caused low water absorption from the
soil. Therefore, the delay in planting reduced some growth indices of Dracocephalum moldavica Because of
improved absorption of nutrients such as nitrogen, vermicompost resulted in further synthesis of the
photosynthesis pigments. Regarding the results of this experiment, the greatest shoot dry weight, dry weight root
and essence percentage were obtained by applying 10 t.ha™ of vermicompost, while the lowest one was observed
in control treatment without applying vermicompost fertilizer. There was an increase in essential oil percentage
and yield by the use of 10 t.ha™~ of vermicompost. Furthermore, the planting date of 3 April reduced the yield of
essential oil compared to the planting date of 20 March.

Conclusions

In general, the highest quantitative and qualitative yields of Dracocephalum moldavica were seen in the
treatment of 10 tha™ of vermicompost. We recommend the planting date of 20 February and 10 t.ha™ of
vermicompost for Dracocephalum moldavica planting. Providing a suitable growth medium, vermicompost
increased the growth of Dracocephalum moldavica Therefore, organic fertilizers can be used to improve the
quantitative and qualitative yield of herbs, and they are useful for medicinal applications in the perspective of
this plant.
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